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ttlarlna (h.) wem not mmrnt® m far as tli© »fer«n0ef to tbe s^eies 
•mm tom%Tm4» 
ttm first toi^yetoBSife sttwly ef T. talagiiag (!«•) nas md@ fey »»4»f 
(If111).. & refortei this ait« as pirtli®ao-pa@tie#, with ®ggs trm ferti­
lised f©sales Midag pTOdmesd priaarily f©sales, feut those f»a HMftrti-
liged fmftl©» havisg prodacwsd »al«s« 
Caglt {19^f}, »i»rtiftg l&boratoiT e3sp®ri»i.iJtf la firgiaalat iaiieattd 
tiiat o-ripotition by tMs sp«ei©s ®as mmr at m.w  ^ M.®» of «» y®ar* aad 
that oTipositiaa ms attained »li«n th® t«ipe»ttt» was 75®P# 
Willisttg (l^Slt) Bhamd -tt© «wrag# lif© ©yel® aidiir ©ptlww ©©nditloas for 
H* telarittg to ^  6»5 di^s# H® fartl»r reported ^t -ai® f«al® laid m 
awrag® of 122 #gg® durij  ^OTipositiea# 
In tte original ^seripticaa of tl»® larop®«a »id site, Metatatraiayeteg 
t£l«i (K®2li) by %mh (1836), h# plM®i th© 8p®si«8 In tli« gtams fetyaigetoa 
aad ©ailed it f^laraas^faia Canestriai aai Fmaago (18?6) iliaoiltoed m 
siailar lott® m r©s« ia Italy at letrmyehas pilottis* 0ad«aaa9 (1931) 
proposed the gentrie nms Istatetrmyetmg md for the fcrspem r®d siit« 
retai»©d the speetfie n&m vMi» fh« Gowlt  ^ «m laraes of Jfaseots 
re-oogtti«®d this m the mrm.et niat f®r tM..s spteies in its lifting i» 
1955 (Sailer, lf55). 
Ia 038® of th® first biological mmmi%9 of the laropeaa r«d ai'to, 
Qaman (1^23) ©bserred that brosRwd f«ll.a  ^ l®d uaderiised poorly «ol©r®d 
fruit indicated th® diwag# by tMi iait®» Ife refjorfced that dry weather 
favored this s^©i©.s, 'bat that htaty rates prmmAmA the accrumlatioa of 
•itigrely damaging seabers# leweoasr and lothers (192?) ia las-Mngton 
3peport«d that eo®l weather did not hinder tte aites, bat ®xtr«i#ly h©t 
k 
mwMmr mmrted a depi^sslng effect m tli®ir yepTOdaetiin® rate. Cagl® 
{19k6)j, tn l^opatery teste ixi firgtoiaj f«md ttet tim lanral peidod 
lasted I-? iafs,. tl» preton^nplml periot X-Ji mi 'tlie 
peyloa irm 1-9 days* All i^t®8 fiw «ftftili«A wje aal@s tfeos« 
tron f«rtili»d ®ggs pi-oisietii .^8 psr ©•lA f«sl«« ani. 37.2 per aales. 
fh© t»5 tfp«s g£ «ggs ©flfositei ttiis twiw .imported fej 
Ie«® (1952)» & l«d ol>s«rrei tlat tli# ii«i-itapiiw ^gm ortag# 
eol#f«4, i^ositftd on apple l^sws ia tli« twisar aal JstteMi ia ? -iays at 
25% • fl» *iat#r ©r dlaptaas ©ggt w&m bri®k »d ia eoler and laM m 
fi^it twigs «i teraiieliii* 
Sieilek (IfSOf 19%t} reported tl«t tte «it«r maetmm of tfe» d4apa«M 
®gg m® 0ongFtitmt®d «f 2 ptr »hI *«,. ^ cfe mas^r laboratoiy t^»3rlm®iita-
tioa, ms solmtole 1» xfijmm ionl elilor©foi«t tet net to ae«t«## S» also 
mporbeA tkst «§§• coll«®t«d ia M&mt&mrf newially hateMog ia 1^0 to 80 
iays in «i® Msoratos ,^ ia f to  ^ 2f ^y® f©llcsiing t»a*ta«at -Kitii 
^l«a« for 2.0 Maatts# Egm cellesA«i to F®feniasy is M 
wim^T tye«t®i or as^ated# 
^oinsrs (19Sl) TOpsfiei i«co»& ©f the pmmmm of M# trm »11 
ptrta of lii® w«»M ««j3t Soiatb Afriea* 
fl» §l0iiiy ait«| Bgy&Ma ygi^tioga loeht i# worMwid# la it® «ii@larl-
ttttioa (Grofii# 1951)« "Kmh (1836) ] '^««tei tli® Attcilptiai ®f tte geims 
and asaip^i th« am aptaits, feyi^ia nwetioga, k»om at t&at ti» to it# 
TMm «aa»aifloation i»@ mmpAiM ly Moa»f0r (1^50) Mi »» mi Wtmxtm 
(1952) lAo both mteym4 t© this iptcies as tt© ©lw«p idt®* B©tb 'ttoe 
eemou md sei«atif io nm&w mm eppr&m  ^ lay tto doBBitt#® m G«^c® laiwa 
I 
iH m§ (SaJler, 19$$), 
Bvmmm eM Biker (1952) feiaid ®iat Efflteew of wites ttateiHsed 
m %im t3ji«d Mring •«i^Hght hmrs lAtMa th© appwsdinat# 
to@ limits df 10® t@ S .^ , lh©a %«• twp«yattap® 5P©te t® SO® to tlie 
ai^s avoideA tmifcajted Isaw®. tlat ito«m t»|5®»t»»s -were' 
l«»wsr' tltttt 6(^P. ©r highsr thm 9$^,^ ths idt«s *±tM«w irm the l®ftf»s 
t0 the lsrawl»s« $»titispi' (3^56) »p®rltd i^t oIotsp aiit«s r®ia«€ fre® 
»gg® e#ll«tti at bts» &£ tla %wm» aafi. hcwt® i» Uliaois ©xhibitt*! & 
^aiijasy to -vibBmm tlio#« eg®8 eall«@t«d tTm Applus 
Mrnma iid »t show tWlt t»aii^» 
imj md Jtattitt Cl-93?) that a Immy infestation of tecfptan 
m4 fflit© OS a^l* |»i^st#4 ©ool, »oiit eon^itioas* 
3P®p««rt@(i ttet iitoa^gt by li®«d.«p populatioes ^xAiag -wmmr mtMmr ii»# 
im%imr a|g»i.mt«d teeami® altes tbea f«ed ©a tl» mpi»r marfiEeea of tlw 
leaf«Sj| m iwull m tl»' lenrer metrnrnnm Sotals {19$%) tmM tii« sa»i t© be 
tsw ia 19$k mi 19B$ in «reted8 of mi^aml t&m, 
&tm%9 l»A41ty vpm mtpmitioa, bB.t§Msg md mrnml af vasflous 
of til® gmm» f^trmsmhrn mm mpoxteid hy Mmdmmx (19$$)* ie 
fotaad ttet ante diy <im«iit£oii® (mMMm hmiilif 3$ p»r mmt at T5®'F*), 
dt fe-fetmayghtts taljwiasa f^traorolittg %m±im Wmk@, ffl»l •fetyaOTShuui 
loboiua leS* laid i^feater waAem of tlabl® eggs thaa mm laid unafir « 
»o» bioii a-to©ipl®». {19$S) Jft®t(Sd thafc  ^ a3f.iilf& isrl^ated at lO-
day ifiterrsa# twm lawh to '^ mly in AUsoim, iwpp^ted mmh h««id«r «i«i»i-
•ti«s dt f* imlMAm th«i MM alfalfa plaetd m0»t m ijnrigatioji sol^sidL® of 
mmk int«rval®» 
laffiiker mi %it®«r (2S$Q} sbcwii tl«t itr«g wMA irfilbited tb« 
melf erf a ai1» fM^pttlatioa:. Qaatt «d I@im«4y 
) r@porfc.id ih&t tte ifitenstty «f a ait®- fepalattai mj flaetwl® witli 
th®' Yigor of tti© feeet plaat, m»j to® Mfsoeia-bwl with »3tl f«rlllity» 
iisf^ad ClfSDf la f#«»I tMt im mmmtmrnrntM of mi't® 
tioa to ,»laM©a to Maf Bii3»g«.|. th@x« wsm In&nmms @f 29 p®r 
®«at aett'TO foaas ia I peoaii  ^imoiAm aitrafee- applisi 
l«r tirese, i»'4 37 p^t mnt to Bggs with plot# whieh lai 
W€«iir©i »o aa^itioatl 
GhgfBtte md UmA. Cl?50) «a  ^ I4«.id£ «»d SlMt^pta (1951) la Itw l0rk|. 
and SelBils llfi?!) la that populatioaa of M.. mmh 
greatest intsssity in #«ly tat th»a rupiaif ^llw la martstrs la An^st. 
•aM i#i>t«ito®r» flM of' £• t®l<trima oteOTwi l«b«r in Mi® 
«©asoa, Ttsnally <lai4fflg »t4ctt« to AmfOit. 
immM aai fmoiSmrmst (Iff!) as#i i® ali<p©t setti®!, t» «attwat« popa-
latioa dtewiti@i «f fitiarotetiWBgghti  ^ ©itiri *ea» aui it» ««« irm wriotii 
©itiu® crop® 111 Salif0MKlii» ia»ir 'i^^l# ©o^jpiwd S© l»«ws» »a 3 fruit# 
frm tl« airth «<4 aontte 8ii«s  ^tlie fee© oaly# %§» litre r«aefe4 la toot 
»©dli« ]^yd«id<l8» A ki»wi frmttom of am^l% t»ii.r eimstast tgltatioa 
fey a w^ttry- peOMm eimm was t^a for «e»tSsg.» f«rii&l«i« Btancpj 
(3^1(1) l<atiai©.s7 (IfW) n ^i»t ef roHdw tlroigh iMsA tl«y ' 
pu8S«4 tw© ite«t« of ppef melmiMg thm ®«pl@d Itaws .^ fh® i^c^ts 
ftm %M mmim^ mlt®® cs©^i %hm 1» •©.©mtti, tfe« fiiab@i» mmlmA amrvrnd m 
m iSfte: to tto ]ps^»a.atioa d«JBltF» Bataa sad ait®®B Cl^lt3) prop«»»<i ft 
«€(ilfi@ati«, 'im pviml^% ms t© timt ©f f#ii«Kl«.a .«a4 
Sta^toMi left ii3W»l».i «lt#® m am sftuKr® fc^ii ©f ma  ^mm 
e0»B^4. 
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follfflrtjig %im um af Bffl la Dllaoit oreli»Ss  ^ iM.ch i» attrlbiited 
t© wiaetiim of predator p0|«3MioBS» Isnies (1.951) wt^rtei. i»*ea8e# im 
poptdatieo dea«itl«8 of 14te ^ Qlcmr foll«»iag the wm 
tjf WS m ai^l© aM pear* laafli® aad ^bson (1953) fo®  ^ .ff^atetfe 
Imilittpi of f« telaal'E  ^ on potato t© fee i» «io»s j^tti dttsttd wlttei $ f^T 
eearti 'Wf* ifaglisb md. fiite®!" (If 11) iPefo«t®d that %M d0B#i%-  ^f, 
«a «Jw' wpr&yeA wltli is I3JMM.W ms mm tlmii ftw tlaat "Mat 
m i»spi»fM tp@@% is psf%* wm m&ilmA to «lSaiiaalAcm of th# 
plater, fadli^lf (Claiwtt).# 
f.. g0ttte>l 
Qmfim wm 'tti® fli  ^"fed 3p@e#gBis» Um «eiKri«iii»l pT^vtlm of sulfmr 
fflSxfe«r«t «afl .«i|dL€^®it a eal@tw #a3f lie aijEtar® i&r m4 BpSMsr e©ntrol« 
m&mgor (1912) «a.®o f«€ ttot pobmsil-aB «oiitroll«<i tl» aswd •i^ider, 
fetgagygtei telmrim* m eottm* Urn :^m*S0 avMm" 
Ma hsm tli« om aost f»qa@iitlj,fer plgpfcegtofeas «lt« «»tspo3., 
Iwdteg Cl9lli) th« 1^#t e-^m% f * Mth isliit® Maefssdl 
oil aiQlsimf »• Qartoll Sn fewai that tiar oil 0m m 
co»-Ito1 'Of- luropeaa mi »it@. ©a ifplt* fc ?©l®k aad f©d oii» 
for cottrol of this ^«i©s, Ciottt®!? Clf^5f ia ®«w »ei(»8Sjideil' 
mmmer «tl «ffldLsioas fm mntwdl ©f eitms Bdt®.' loafler (1^28) i^®pt«d 
tisat a doiattit spray ef t e©at Ittoideatteg ©11 appltod in th® iffffiag 
•wotild 0.r% m effeetiTO kill. Saaaiw (1928) wportsi g»at«i» kill# 
pstrolew tlw with dojwaat «il«. Is la-to as I^IS Wtfester (I^IS) speported 
tl»t the »it@ us® h»M Is nimsk m agplt .ia. iMftAagto® f©lla»iBC 
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St'llila® (19^6) ohmrmd that 3 applieatiomi of aiilatliicaa, appliM at & 
fate 2S -pimda pf? 1C» gallims, mem c«iit3roll«4 tte paxplm 
seal#, eitftts *i.t® 8»a m tr«®s thm dM 
«f paratbioB ifitfe mm, 
m& iW$t) ©btalsti « Mgh merlslity of cdtstifi ips4 
«ite m aai frait aaA soat ao^Mty &i th® ©ItjM® fead ai-te wh®n • 
d«H»tcB -mm appliti to ©meaatratsi to t«»&® of oit»s tre#s# 
M-^mn sM woAeiPS iaSleated. tl»t mm lai^feotiw against 
©itr*i» Iwd mit© after tw© y@ax«. of Asfaith (1!^!^) 
foTOi that Bfs^m eo.iife»ll«i f • telwlmi i®a T» la a B@i3a«riw»i* 
©to1«i€.# «i  ^Tha^oa (1^55.) f«wii ^aiitoa ioperior to C«PA| 
aittlam, j«r&tM.©«| mA in Ife® eofitwl of tM hqp i^hM fiuii 
Hit# la Ortgea# FJel^laa (1915) »porl®i ttotli aai 
ieiftoii gmm •»®13.0»t em^vol of M» mSM la wrnhtti® la latimy, Hefesl-
bae^r (3.^ 55) ideated that ishilt ioaetoB ©eaferel3M, SxmipApm lewisi 
leS* m mlii«ti ia Calif#»ia, th# dt' tim- nwt ms iapd»d vm 
of tM.« ea?j©8sai» 
«aa. Arm% (19§€) pepar^ %imt •»» •i^rl^afe-al eeB^siiaril 
Ae-St8,, appUdi at 0,25 petaai of teeteteal fer aci» pw® gooi eimti?©! of 
f0twiiifiel»f «tlajfttA.ai.» Mc% m wim^rrf i» »rthe» Alateaas* Satri#t 
(5,f!^6) ale® T&pQX%ed that Ai-$t8 mA tiltMe® (S-1361) 'Wae-h ©oiArollei 
pftratfci©»-i^tlitaat Iwo^m »id »4%»» M Otiie# 
.SeMls foiai tiat t^-ri«ital gwre ,3.00 |»f" 
eeat mt^rol «f t. teXaaliis « far lO wl»a affliei at 3 #0 to 
lt.0 poMBis i$ ^3? e«st •«®ttii)l« powter in IC© &£ Sfjray* 
feisiraiaigj? s®a tetelgw® (19S2) obta4j»8a omtstaMiiig- ©©atrol of tfe® 
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Qeemm and fcramsead •(ift8)j in als© Si.l3ig poati 
(Ban?0fet) mi Sttttfaogup smetw C&e.) m. in 03«lms?d* MA 
^hmrm&:t, fh@y foaad wmm lit ii»©i®s predaicsry ©a pUmt fm^Mng ailtest 
1* ifeterials 
Sio3.egi6«li Sgg®# -and of tbm tw©~8pcrfct«d aslt«|t 
fgla^igohtts $©lari.ma Clw')# &TOpfifaii md iiit«,| fctatg-taaro^itoa m2ad 
(Kmii)$ mM th®' 0loflr«r sit®# prmUom Smb, im£B»tiMg 3MsmB at 
led mi Stem apfflj© mm ohmrmii M tMm 
h.» dwHtttmal t ft^ it ititd tllB* StldlSS' "WSPe &omei&T&iMl 
fomalattm# iM,&h w§m for the#® sti^ttes fef* »MffitfaetOT»sw or 
f03walat©». fim eaBpottais as«i aai jmmm^mgeia ^ m%m% em 
^Ipr. 
0liloMl»iiiiXats 
fcmf'aetiirtfi O#!®" lat^^carstM 
6cepoimi Mh$t% 
Aetlim IngsNsdimtss Am. or^ ile .p&esphate -wettrfbl# 
p»aer, Sp©0ifi©a.tte®i #.»• 
»f«ia31j t© 'iTOttet 
letlTO 2 2,2 




•aemity of putsnt ti.0b. 2$M-
• «' MS tA CM 
16 
Imetiw la^roiiientsi X:slen® mA awlidfiflf. 75.C^ 
teaufto'fcwwi loin WM^M 'Q&mtees" 
MBttm 'fefp^aiaatii %§ 'iSMtiii dil*fcfeiofliogpl»i» 
cf wireaplis-fiisetaat® 
aai 
fcrnfaitwrt ,te®2lei® G^Moii 
Activ® &gs?®ii«%®i p-4ha.®r« '^i»fi f-®Ml«TO^bei^ l 
mum,. 21.1I1I? 
lmm%lr& MyMm mi malmiiSMr* 7B»B6^ 
.X«E®rs<i%tmi-n CaiijfostAa §pmj SfcwSsal Sempa  ^
Qfo^m 
M%im 3:i3«»tl«alifi k»<VlompM^l 
®alf ©ni^«, 'ia «sttaSbl# pmSmr 
f^w^aM'Oa. •iSO.Q  ^
laaeti-w fiiereiSBHtiis 
Syi1>0x 
Aeiif® 0,§ i»»t ®th|i »rempfe^®-
etlyl ^eiJliCNS^Imt® asafl. r®lal®d 
pb<s®|i»ns 6<*pea3mSs as «roalsi«* 
fijfel® t%mO$ 
Ixmttwm ?t#Cl^ 
WmMimg^umm ^iiirngs  ^
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ms eijpewwitei ia eollsetiitg leates s«pl@d fTm tiuto tr®# mm 
#iiel6s«d itt plastie s«ai»lQli bosssB and iiil© liw Mboi-ateiy# Cmufe# 
of ait® •@p®el®a mi iinrisirs of eggs "mm^ aatft frm tl» leaw® «si »ecr«l®i# 
hemeB »o% eemated m tl» i»r of .iwpliaf •»©»• IwM. «»J®r wftlpyaiim 
uEtil eeaBti! mm tl® folloidiig ity* 
ftirij* Iff!^ ani 19^^ tills pmm^tsm ms altewd to faeilitafc# •efe®@iv. 
mtim mi mmemcmant g# tte ilstillrtica »it®a m the t»« 
a®' Indifi&aO. tw®® mm into iiortli, sottth, swt m& wtsi qiwid-
•3E«ts, Qm- Imm teaaeh to ^rndpaot, at # t© 8 f«®t trm tli@ grosmi, 
m® 'tag^, frm tl«i@ toraaebet fiT« lesvt-s ptr mm ti&«s 
id emh smpMMg* ^mmtB mm of att#® imm tbs •6©ll«§t«d learns* A 
to^al of 1,0§ l®«ves f,i« tl» fiw «ii®ii tysalatat ms 
tAm @mh wma^SMg ptrl&A, 
Leawt ftoicftd mm pl&md to pliwfel® tmiidste b«i« imd Int© 
tM l^mAtory* AH. 1J®«TOS «©» brasliii. % tfc«' aaciiii* 
to mm0m &»' dtw @«sii%®ifi.©i, »i%«» irm ttae fim leaws 
eoll#ot®d fim a «ln^  ^ All •att®» md «fp m %ha 'ii^ e mw 
..eo«at®i asd 3re«ilt» rteerieil*. ilns# tl* »l-lp8 of tht ©ggs of tli« 
Suri^ as m4 »tt<g ms aot »adily &r in may em®0 hm§hsi off, 
©ggs dt this Bpe@i.eM aad «io« of tht# el.®??#!* ait®, ef Im pagntt^&Um 
iiit®i»itf ia ih®ie test®, mm mmhimd md xm&spi$d* 
S# Field eaEwrfaenfea 
a* l^ lj.* Stadi®s ia IfSib mm &G^med. ia Mii-July aft«r pepdUittoiai 
'had l»©ewi m31 BeMbMwimA in %!» ©wh^si. Prior to 19$h ib0m hai h@m no 
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witli ttet®' txptriaeatal cciapowids. tlm cmpcwmis 
mm Miagam 908, TritMoa, aid Ae*»5ti» Sh» m%#s at •rtbtieli mm 
la 1^3 galloas of sp»y dilmtten *•» m 
tjpitMoa a®d AC-St8 mek at 1 p«aii of tii# t$ p&t ##Bfe 
iwttaM® pcwier in gBllmB of spmf C| pwid actual toilcwit)» 
liagarn Ii pottais of tit© S| pti' c«it wettabl® pws«a®r, 
%»teaE,, l| piats of tl» 23 e«at «ttlstfial3le eeedea-
t»te (6 mnmm aettial toKlswt)* 
•All foliage iM aprayid to tiM point of rm-off • fl» Isaitial twa'toiut m® 
»i® m Jaly 8»- Gemts of p^«ilation« mm mdB prier to tin»t»eat .Md at 
2, 6, It, IS iay» foUowlog tMi &ppM.mtim» 4 «e»d trt&l^iit wm 
»d® eo July 26* fopoMMm mmats mm takes at 9$ 22, .tad 1*2 i®y« 
followl  ^this -i^plieatloi «r t?,. tii m4 i&jw follwJag tlm initial 
tr»irt»snt* 
]teta w©» traaiforstei to \/ X * ©.S ta. pwptratieo for aaalytis tif 
•i«rt«as©. This amal^i® na® »fti® &e tl» iat« e©ll»#fet<l 12 iays feUowiBt 
tte irttial a,p|>li»ti«o« & statiitieal t»ate«t wm t© data 
takfts foll0iiii« tl» 8ee«ci ftpplieation* 
Oo Maaeeh tO, 1S^6, •ffmrwint@riMg laropftaii mi. «igf w®» ©o«irti«i 
on 'froit spirs in ipl^t that bad jr«e«if«€ t»a-t»iiit# ia 1S^§. da® htasdTOd 
"tweBty-fiifie spirs, 1 indfe to Ifsgtlip i®.!*® t«fe»n frai stteh t»a'tent, 
froB meh of tlM ilm twms* wsifaet to «gfs eomt©i m eauefa 
spa* 'WW® «i foUewi 
m 
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Fig. 3* Ute populations Mid weather data, 1956. Ames, loim. 
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fftblt 1* ilM per t»« liortisaltW' fmm, 1955. 
Sattpliag pn-lodl l^adwyftt 
»a#«r oto®«CT»i ltt5f 3-2li3. $91$ 3$^ 
mr 2$M WM 3ii,0O ium 
'$6 'dift®' 3) 
Swfeey ^mrm& 92$ SOf 7U $$t 
lor mi^ . 29;f9 um 23.11 21.0 
fi&l# t» 1« tflM p®r t»« fBwirwi, r^Umltwm farm, lf5<S* 
lasatim sa i^ag pfile  ^  ^
Scwcfeh B«ait *ii% 
Am9. 1 (im® 26} 
Itaiser efe'®«rwNd 3f T2 18 
mr &m% t?»53 tl.fl liOJiS 10.11 
If iayii C t^tlf 30) 
•a»fe<ir ©feitrwa 3 t 6 
mf ©tat 6*f8  ^ ii,65 13,^  
Af»it t fw»4i«a4aeali (Jtena 16) 
i|2 107 kn 60 
fm mwk lt.ll 53.58 6.81 
p#8fc-4»al»®i^  
36 (Aug^ 7) 
Wm&-»r Qhmrmd kf 23 38 36 
B®r mxA 32.^ 1 .35.9? 26.3f 25.00 
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Tafele S# T# per tr©® quadraat, hofiietiltttre fam, 19$6, 
tosntlea Si^ liJig ptriM 
i®f%ll 'BmM liy "^ •''l^ st 
Jarsn 1 l¥®-.ts»«Etii@at til 
Iwfeeip ofc®«rTOi 
"ysf., l^ lr 00m 
m 
27,11 & 636 21.$^ itA 20,S% 
f^t-wtSPlStetBt 




















Ar«a i BMctfeatoiBt 30) 























•^1 -.MNFLFIN i LL '•Mt rtta' •ITA..DIK'MMKA<UIIK RW fiyWI@2* ODTOITw  ^







•««» imM9 of fal» «i ^ te tef©stati«m« d««14®®i la 
istisisity,. 
mi imm m^wier to salatlde® in eonla*©! of 
!• ® ^©llCTrtjBg ii^ alamit# Tbe infeitatieft ©f nslathloa pl©t» 
ms ai4 diff««sst fs« tlmt of th® el^ ek. mii a 
ia®.®wa»feli !i©OT©i! of' watimm at tl» 5 P«3? e«nt ©f 
31 
fabl© 1* and f=# telarlua per %me Mlt©h®llTill«, 
l»ri^ 956» "" 
$p#©4es SiB t^og p®ilo4 ^m4 rsoEfc 
Mm^ Smm last West 
M* (Jta® 









$B (teg* If) 
ftrttei* db««rf@cl Mf 
30M 
IkQ 





















fAlt Aaal^ ii -ef ^mAmm ©f 1.. y3»i ltf?#s|att«a iatii® S <iay» 
f©ll0rtj0® t3P@»twst with'l31i3®&®iiallitt®j| I©ltl«i mSL 
Smroe af »@'®re®s of Sw (af Iftatii f 
•rairtati<» iiioimff SKpas  ^
fetal 1  ^ 117.If0 
it 12,7  ^ 1.11# 
3 |8.^  u>m 6#81«# 
Ooaferel x 1 is.aai 18.011 7.ff«# 
WitMa twataisiito 2 29*htO Ub.710 6,23« 
Irsw It 2S*3©0 2,360 
tra»^eaati€® s/xlTKS 
3t 
fabl® 6* Analfi&s -of wiaii©« of f # irfeitatioa iita® S 










l®plie«fc®s It §m*m. 
fr©alMftts 1 3n,m %m*mo 12 
eon-fepol E t3?@at#i 1 313*iio jisato 35.22## 
Witfeiija t 7*m 3*m 
MstTOT It io6,mi 8.888 
f«o% tramiematim Vl' 4'©.^  
TaW.« 7 » AmlywiiB &i vial»o® cf 1* ytel lsf#st.«ti«ai iata* 30 





SWS 0f mm F 
fetal 19 kQ,mi 
laplitatef k 2,m Q,m 
3 26MI 12*13m 
ewtorol X 1 mMQ t0#070 26.€ (^f# 
WitMw 2 i,m 3.980 
It o.T# 
TOot trsB'Sf ««wat4«a \/|irCf 
m 
8» lailyiii ^  fariame af f.. l^ailiar iafestattoa ilata® 30 
tap! follcwliag ti«a i^toilrlirWwobe»llate, Ktltim® 
fs£ 
TajPiatiim Begrees of fm^dm Sm of Wem f 
fot&l %9 
k m,3$s 'i$SB9 
Iwstswats 3 3$QM6 msm u,nm 
1 mi*m tfl.tso 1^ 0 A6»* 
W'^ Atyf.w tiwstwats t $9,lk6. msn kai* 
lrp«i? If B6'Am 7*m 
reot tragnif •©matieii Vt * Q*^ 
»if»stati0fti 0# -fei# spiei#® mm f®dw«i i^i#Af4eaat1yi 8 Sajw 
at tlie % 'i»f ttufc  ^ppQfeafeSliti'f lafeatationa 
•mm aHlct mow  ^ -tewatei It ia tlte ©aa® of !• repM-efttion 
wai a towe# of mwimm of 1  ^30 •4a  ^follwing 
applieationi tto tlo®® ©o^oimis h«i r«da»i laftsttticai tEwwfiiAeaily* 
in smmm c£ mom tbw tto#© aS.t«# per leaf wm still p»s©Mt ia BiOmthioa 
tPtatti pl©t% hmt fm of #m@r si»ei®» r«aS»«<i SO fellowing tjpeat-
atttt witM Cjil0reljsiisiil»%®» lelthiw! ms. ilightSy »®f» ©ffeetiw to eostool 
 ^f • ^Mrlm tfcim ia trntrol of 1* tt3jii, 
Oblarolwaaila  ^ aad toltlsaw mm saptrto t® TOlatlilea ia ©oufeirol of 
I* SISSl* ^a^rifiua®# of 1* i^iii irfestatian <&ta. mttHfe-trtjitol® to mpki»m%i&u 
WBtm »© 3.©nger (BviiteBt# 
i954 
— 19 54 - Untreated 
956 
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Fig. 9, M, infestations of Chlorobenzilate plots, Ritchie orchard, 19^h< 
ito 
•0Mlo»b®iiiilatf aM eortiaiati to glife ontstaMlng emtrol ©f 
I* |»^b« 
l». Ifgg* I® 19$S ©1% ©r^BRie iie«rl©M0« mm in 
t c£ iAm liteMe er^ mtA, Bewlts «f l5l» SfstsK «ppiMr ia 
llg«»# 10 11, t&T W'f^ t Ilf«3m Itp for yifas?® 13$ 
Fipcre ll»» fht of tl»f« i®iEts 'Mm iatiieatei tl»t Mth toa 
«K®0p4i.o» of all wsttrials pT« e3«®ll#at e«te©l ©f -Hi® wiliKiy 
,i@ww liif«.stitloa af mlai i^ tiallf mm wuJ® of 
irftsta'M.ffla vm±mm ptlor to tl» aq l^ieattcMat of tl» t3?»ata«iit 
(fab-l# 9) # 6<«pa»bm total® '©f mte* m appl® ImmM 12 istefw f©llowti^  
^a s^t mmt frltlii©a, 53.6| $9Si f-fOS* aai  ^wtrifatet 
ltl».#0. It i« JtottWftiSf t& »t0 that wiy preraiitnf 
Tibl# f • AiialfS3:S "via^iaae# IrfeststtoB d»ts* 12 d«fa 






Bm af Mesui f 
f.©t.al m 
ieplieates k m>m 32,w2 
^ato«ts k m M f  t2l|»3t2 
Qoi^ T&l X tjwatei 1 m.$37 a5,537 
Wlthto tye«tB»iit# 3 281.752 93.m 2,61 
Mrrm M m§*9is 
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DAYS FOLLOWING TREATMENT 
Fig, 10. M* uljBi infestations of Systox plots, Eitchie orchard, 1955, 1956, 
1955 
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DAYS FOLLOWING TREATMENT 
Fig, lit, M, tiM infestations of AC-^28 plots, Eitchie orchard, 1955. 
u 
at lati# ptrifwl of sti^ liag# Ummmrs m ©xafflj-mtioa at days, or 
follwrtof tl» smcmA applisation, tiiew mmtlj k mitts per Itaf in 
i-f08 t»ate4 pl@t® {?ip3?t It). 
m th© of tl»  ^ ®fi«lyiia mmAp t;l» t»a1iiiRts mm aot 
Sji at tfctii ti» srf mmpllMg* WmmvmT$ tlbe tffeeit mmr^ A 
tmm SfBtm mm mmk%i. ^  tl» hi^ r t©t^ s f*•«» th®' 
otinir 
C®mts of tim mmroMtewim  ^ tvmpmm mA «S el&mr 
m f»it spMPt tei^  tl» pwdag semiw of lfS5 *»,» tak«B Marob 20, 
IP i^f pilar te stppHmMm <rf a 4e»wwfe oil Isfult® of tham 
®i»««rratlons tafealatti la 10. 
fable 10# ©rtn '^ttrtng ©ggs  ^!• ia3M B, -ggSMitiega m froit 
s^ m, lltehi# ©rehaspij" iSefi't©* 1^©. ' 
!#• of 1 4B(^  
fpis-# ;iifei»awl 
Ammm ratJuf 
l«r 1  ^
kmm&t »©•• 
#gg8 per .fipar 
Ae^SiS m im S.3 
».?CJ8 125 $,m ia*t 
Itl IM 2.f 
12  ^ 0.5 
125 a.8i 9.2 
fh« emtsitedliag @©ntx l^ s^udli# «ud of !» u3aA f#llo«ring ap-
^<iatS.©a SfStcEK (taslng tto gwidsf• •apiaiiife sf WSS, *»• te«i@r l®et®<i 
ia %li«- t@bal laaiar tisldle «igf f»aii iii eeioiitf'#  ^©»i@r e# 
tffeetdfwwss 'Cf aH sMterfjat, tlioir- « 
% I 
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rt  ^ ri 
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Fig, 17. M. winti infestations of Ghlorobenzilate plots, Ritchie oixjhard, 19^6, 
4000 
3 Appl icat ions -  Area I  
Untreated -  Area I  
2  Appl icat ions -  Area 2  
Untreated -  Area 2  
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Treated -  Area I  
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'6 
tment 
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ig« 19. M» infestations of malathion plots, Ritchie orchard, 1956 
53 
&ble 11. A«ly«-±B of variaaee of of M, itlmi ia J©n®#» 
go isys' follewlag tlws aftliSfySS" of Ovoiraa, 





aa 6f mm 
Bqmm 
F 
to-tel 15 lfj.281 
iepll«at@s 3 hJ79 1^26 
flPtft'toeiyfes 1 
eoiilap  ^ X 1 m,koi m»km SB.rnm 
VitMn tx*»alnti},ts t' mMi $2.20 WM 
Jtopoy f is*$9i i.m 
•s<p«r« -root traingf(«»tic«i \/% • o«5 
T«M« If* Amlysi® of wli»©@ of M» ulii trfeirtsatioa t^a* a»a Ig 
 ^«Isy»-follcn»lng 'SH'CM.eTO -^wila*te,, fflaa#-





sw ©f Meam F 
fotsil Ml ns%$ 
mpMmims tMt o.m 
fwft'feMe'afcs 1 k9*m ms3f 7,3lm 
Cmtrol X I k&MQ li6«l5o 27.77»» 
3 a.?« O.fOt 
^Bnp©ip U l.as 
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• 20, H« ulmi infestaticjns of AC-S28 plots, Ritchie orxjhard. 
3800 Treated -  Area 1 
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Fig, 22. T. telarius infestations of Trithion plots, Ritchie orchard, 1956 
350-
300-
1 Appl icat ion -  Area I  
Untreated -  Area 
2  Appl icat ions -  Area 2  
Untreated -  Area 2  
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CD 
Fig, 23. M, nlmi. infestations of Trithion plots, litchie orchard, 1956. 
$9 
fable 13. ot mriMme of !• itfai infestation data*, a*»a 1, 
S3 days foUiwii^  ttiiati»afc^¥  ^ehl©i?ofe«aaiIat®, mala-
tMon, A^StS mi 1S>56. 
Bwmem ©1" sl3d fic mm f 
f^al 1% filial 
MBplimhBB k 19 .ta K.M l.to 
frmismm%0 K itj?2 H.393 1,2  ^
Werw U 5li*6tl 3*B3M. 
rm% fepattifv/l '• <5*f' 
TabJji 2jb» Aatlysls of ntrimm of f • ^XmAm iJsftitaMoa data®, 
af»a 1, h fo21e®lk®*irs^sefmtli 6m.©r©wii8iliite, 
mlatttm# ai-5ts aai lf56» 
Seai^  of 
tiad&tioH 
Depwi mm dt 




fiJtsdl tl M,6I3 
^21«ates 4 SI.M IM 
K SNMT 18*©3»» 
Goatarol x t«iatid 1 $2?*162 52?a6t 66#0  ^
'WilMa t^ atWH^s 3 H%IN L6ASL 
torw IS 127.73S IMK 
%fiw& root trwtttf«*®tioa 
m 
Titol®' 15# Jtealysis ©f rmiamm of telayims Inftatatiga 4«ita% area 1, 
-daw foUiWijig treatment"ie$lel.orob©isilate, »tiLatM.o% 
AO^Sl «i4 fritlim, 1956. 
iottjua of I^gj*®a ef Sc« Isaa f 
nwp3.a%i®ii i^paiHst S-Miax^ 
total 
,l®l>Meat@« ll»6.0|l 3iSm IM 
fi»at»eats k 2C$9*m m»nB 
Qmtml X 1 mrm 13it7,383 
WitMm trtatffltaEbs 1 mmQ 23?-21^0 lQ»fBm 
Irrar li 3$t*m 224m 
»©t tfaiisf©mwtior n/x • 0»5 
fabla 16 • jtealysit of milaas« of t# telartms infesiattdm data*, area 1,. 
$$ #ifis f&l.l©wlag Mih Giil6sp©l9«wi41atat »alafehi«m, 








T®tal M M*M 
IfelAitatas k I5.7lt 13.»f'^  
H^atwats h ybd»988 
Scttitr©! 31 lareatai I 2^H*HM i3.or«» 
WitMja tp«atW8Sl.» 3 las.aes A»9K3 3*19 
LAER^W U 31t.3t0 19 *$20 
%ftta» tramf /fin3' 
61 
©htek, 129 •?» fyithion and 16-528 w®» exeelleai in th® 
©oatrol 'Of thif at -tiiB 25 iaj post-.t»ato®»t peri^ oi* Aualsnils c€ 
mm 'itam in fals.le 15# 
it 53 follcfiKiiif a|g)li«aticai, twalaieati eoatiiiwd to eesi^ JPol thB 
i«f«stati©tt|. bttt diff«i«a0e8. withla t»a1a»ats im& TMs was 
pdMrllf ill® to "W» apflisatim ©f « *aii3Pi tMstawit of OKles^ tnisilate 
tad fflsdathloiif iwsmlti; trm mMMh .ptr«ll#led %hom exhiMted la ttoi- 10-528 
aM plots, tealjut® ©f tMi data mtm »ham la fable 16» 
irapMe®!. pf«s«tati«»t of jp»®alti ©btala«i yAmn (IhlisTOfeeiailate ms 
applisi in ar«a t ttr« ahewi in flgaiws 16 mi. 'It. It appeared that tw© 
j^jli^ atlsns oaf if po«d® of tli« 25 per e@rt mttabl© pcwdar renal ted in 
lii©ir@as#d «.cmtr&l af both ipeelu# C«r»a t) th«ii when two applleatAoa® c# 
1 poiiMl pm©«d«d a tlird mppliestioi li* p«wds cjf 25 P»i^  e«nt nwttabl® 
powdter («®a 1)* &f«stmti<«s ia 01ilo«fe®iiiil«,t©' pl©tt wiJP® aot e«»ra®*w 
@iallj ew l^led* BIMSJL&T »@ttlts MM OHMRM .^ ia n^atmoii tx^ated 
]^ @ta, x^ imlts twm vMdb am 'Amm In figa£>e3 18 'ood. 19* Ag«ia eesntreiiO. 
e«ita»l wm not efftettd# Isetlltat emtvol of botii ips©!## na# (Malned 
frm a •l»glt appMeati^ a of frithim. M faet, emtirel irm a sitagi# 
(mtm 2) mm gi^ ater tlma that twm tli® two applieatl«a ia 
6m& 1.. fhts pjssilsJiy »sult@d i'tm the pretlou# ms« of' 'i^ #iplmt® material# 
•witMii 8.m& 1, irtiefe a sl%lit tolerauee t® :i^ ®spJw3rai e«pomd» mm 
b^lMtad# listtlts trm the frltM.<m a]pplii«tioii aa^ ' iepiited la flgai?«8 
tf and 23• 
Itffilts frm me of ie-5S8 la awa 2 ar© ttowi ia Flptres tO and tl* 
A ippli#atlon <af MStB aod I»lthasE« ws nst satisfaeteiy in tb® 
eo»trol »ltli®i? ifp«ei«a» 'lesalts trm the as®  ^th® latt«p ®c0^ ©«iii 
m 
sm pmm^d ia Flpures I «a4 5. Bee-ans® ©f Imk of taiesrledg®- oa th« 
3W8MWS «xf tl»«® e<wpOTii%. aiditioaal afpliuittiwis mm nisi sprayei lAmn 
•feoae ^ nalsttiiMt md eKl03?o^»iiliite -mre applied# 
Syst^ K -iii ttot wglaitep m good &m%ml dt f# ttlaueitts .irsfestatiaas m 
it hai m 1, ii3ad 4iif«itatioiiS is 19&S* It app«ar®i that tMs «««p©aa<l was 
mm sp«e4fi« in its ®oat»I, dt i# mlM tlma os f». ttl&rimg, leeolts 
witii Sfgtcae, i» ibew in 10. «3i !!• flw »puai® pteii>lmte, 
ft|!peiit«4 to kme astiidty ©a iptel®# of 30 
iays fim a siagl« appli#aM«m C i^pop® )^» M»ymd iMt t±m, inftstatioaai 
mm met lieM in elwfk* 
•Aiolf*## of rt^mm mm s|spli«d t© wsttlts otetaliitd witto beili ip80i«8, 
li3if#stati©w i^s£ .!• mm r©aii.(»i tipiifieiMafel,^ , 7 d&jw ioUmim t3?©at» 
a®a%. at to 5 par liifel ©f probaMlity# fh®ye i»» a© sipiifieane® 
mmmg tyeai^ mt# «l ipilsd* lesmlt# are .i&siBi in fabl® It* 
It 12 ia|« f©ll.owtag treatwsat,. resalti wer®. sJniltr to tlios© obtalji®<l 
at T .days. I® sigaifieaiit© aiaig tM t3P®mt»®at®.' m» pi«s®nt, Imt tj?«atB®at® 
ftdttcti tof«staticffls of !• lalj^  sigiAJPfeaatly »t,th« S p«y ©eat lerol df 
I>«>toability. leewlts mm ah&m M falbl® 3J» 
tesults of mmmrn.- «ffe«ts, 5© ii»y» tw>«lMHat, are pre8©»feea 
in fiW.® If# AJtliottife th«» ms' BO sipdfiomt® of t»«t»«ts im tliB 
i®daettoii q£ *• ^ai iaftstatif«as, totaOLs oC site.® 50 
feSlarttef applieati©B ih.o*wii Systoic, aalmtliieB, 5»5 «ad tl®- witeea i^, 
Ividbatly tl»s® wmlti mm dm to tMe peer rtsiiaal aeti-fity 
^of the otliti' bitl®i4@#« 
AaaSyaii »f tariaiie© •€)£ iafestations <*f f. ti^ ttrlm®. at f days iOf® pipe-
















Treated - M. ulmi 
Untreated - M. ulmi 
Treated - T. felarius 
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50 
Fig. 2k» T. telarius and M. iilmj. infestations of N-12iiO plots, Ritchie orchard, 1956. 
1?. itetftlysii of varianee (D E, lial. infestftticm SMA, 2, 
7 days foUowii^ iil%h eWorofetnsilat®, ffialathim, 
lfi-528, fritidleiif %mltham$ .Systoat aM I-12|0  ^ 19$'6-, 





. 'K 12,220 
trsntwatf t llS.li5l I6.M 3M* 
Control X ti^ alsd 1 llt.^  IMM • 20,33«* 
4 .^80® QM7 
&i?oa? N 1^5»0?3. 5.518 
%qmar® root tra»8f o»ati« Vl * 0«5 
fafele ii* Aliftlyii# ©f faueiaMii dt M. ToOai Ssfestatioa a»a t, 
ft 4*ys follaii.ag tisatiimt m1& ©hloroljwsilat## 





Sw of W&M W 
tetal 39 ll4,7ig 
iepliea i^ K 10#07§ FSW 
1 Warn 6.881 3.M 
^eatpol M treatei 1 t8,Tll tS.Tlil 
Wiiaiia twa-teeBfls 6 5.238 
Ifror M 5S,5ti T.M-
®Sqi«re root tranaf oi«ati« \f% * q:J§ 
m 
fabl# A»3 s^if of varianoe of M. tt3«l inftstation data , area 2, 
$Q ieHmtng %mmssm% wiM SWlorol»'iaili^ ®> malathioii,. 
40-5^8, frithioiif k®liiii«i®t systsss, mid lfs6, 
SOttT©® Ol' 
vaRtsMes 
D»g|^S ®f Si« ®c M'&M 
square 
F 
f#%«l 39 MSM 
U 2SMI 1.^ 80 l»t8 
7 32M3 LUM 1,21 
&T«r 18 MMO 
«Sqm» :rwt tr®isfois»ticii \/% * 0.^ 
fabl® 20« jtealfals fajdaoe# of f, te-lariw iaf®ar|.atio» iata*» ar®tt 
tf 7 dsf»^ f©ll^ag fepta^tei wiii (3liloi?©^i»41at@, aala-
ittmi lel-tea®®, 'BYNTM, md M-ltltO, 1956, 
Soire® af 
ii«rt.ati<» 





fetal If 61$*^ 
fisplitatds ai.8oo 
freatoBHfeB 1 ^03.000 ^7.511 8.I4«» 
C i^trol X 1 2&9,$N ai^ .6?s ia,ii7«» 
WltMja tr©*t««al« 113.322 18.887 2.77« 
firroy iS WQM7 
%<pare f©ot tmrntowmM-m \/xT"o^ 
m 
tpeat»a-ts im-m signlfieani in th® reduetlraa of liafestatioms ist f« 
ttl&i'liui at tilt 1 pf@f e«nt l«v©l of pi»^mbility» eatparable totali <c£ 
iliowid tPitl5io% 7wl; m cmpsmA to tfe® mla^atsi «l».ek, &.It. HI 
eili®r treataents mm inferior t© fritliioa ia the eootr©! of T» 
iBWilts obtaiaed irtth fritM«£ m M# i3M s»i f. ttiaifitta inf'tstatlms tnii-
oat«d -fels empmmi mtw aore ©ff«#tiiP« io ©oatool T» tglarfag tMn 
1* 
At 22 4&j@ £@IlmMg ittis- ai^li@attm|. t^Wfttetiats infitistiait 
ctf f» telialttg iS®3ifiaiBtly at tl» 1 pir emt "h&ml ®f frt-
tti&a mntixmi to lb# oatstaiitiug ta %!» eosfewl. of this upeoies* Ao«l;pi.®s 
of i?«sulti ate shosm im TaMt SI. 
fatel® 21. imlytii of mAmm &t |t tejUtgian iaf©it®tim dictaf «@a 
2f ft iaf« fellewiaf IroataSSE"®® -Shlorobwisiliit#, aal«-
ttim, A§-5tSj» frityioot leltJaae, Systox, mi I-lStO# 
Smms o£ 
•sariatlos 





total 39 IfSfSn 
^plieates k 13.Al 3.m 
frea^nts f '.^ 273. 
GmiroX % 1 imssQ 
WitfeiB twa-IWBi^ i n$*%t 120.8^3 
Srrca? 2S aoi.tto T.wr 
p#0t tpaiwf©i»ati«« /x •' o»5 
67 
. At fO iayi feUcwing sigslfisanee ultMii treatoents tra® at 
iht 1 ptr mwA. l®T®i of pr©feaMlity« S^qparabl® iotAls of aKlt®« at $0 dajs. 
fsilowtog tsrea^nfe TOiwi §lilorol5«iai2,att|. f3»5| AO-528, 
ff^Qj fylthim, l$»k$ 8X»<Si and the 
i»tf«ated elisek, lef »f # TritMoa md KmWam tl»' gr®at®ft 
W'Siiwl aetivity at tlii# -pailoi# Itesmlts ctf %LM AMT^IA »» thowa in 
tt* 
fable f2« Aaalyiis of rmtimm of ?• telAidM isfestaticm data% mmn. 
TF dafi' follwrtng tmstwthw ciil«r<^»ilat«, mla--
%M.m, A0»$t8| &J.tM.oi% Byntm sm& H-lgltO, lf56. 
Seurc® &i 
mrlMtim 




l8pli€at®S k %»260 u,m 
f 8i#6tt 
Coatrol M traatad 1 233.872 233.172 18.02«» 
Within ^atBtati i 3nM3 *^081 1*#78*» 
MPT&T m 363 .m 12,m 
®Sqiia» r@ot %tms^&em%lm 
«* eiaife o»i»M» In tsits c«dta@t®i 4n the Olafk owhari 
at mtetellifill®, Immg botli O!ilor®bemllat® «wi I«lth«E» ®ff»et0d ecosjier-
eial eoati-el of paraMiic® Msistaat !• laail and T* teajoritts for «©r® thaa 
5© fini aetlon of the#®' aaterials ia tli^ ©OMtrol of tt, ms 
greatsr ttom tfeat ©EhiMtti In tb@ eoatpol &f f* l^a:d.tts# ffa® 
•resttlis aar® shoro grapMeally ia Piptres 2$ arid At ^8 <lajs following 
tli« two applieatiotts, toowwial cowferol of both ®p«ei®« ma «:^iMt©d ia 
tM lelthaa® plots# WitMn the GKLorebeatilat# plots, mammi&l co'Wtarol 
wm »o longer ©xhiMted m f« telaila®,# She nethois of applleations of 
tfeas® mat^ytal® in this oy©h*rf 'wej?# «wh dlff#wat mwmtlj mpl&jmA, 
Mmmmr, satisfactoiy wmilt® Sm th» ©«aitr©l of the Bites aj^eawd to he ao 
pTOhlea-# .aethoi of appHeation it iifficalt to assess the 
residtt&l aetiirity of th@s® ©«pott»ia th® fussiraBt sailing: method winm 
th® north moA soath portitm® ©f ©-aeh t»» r®«®lT«l t»a1*ittts tram both 
ft^lieatioaa, i^Ml« the ®ast a»d west p>ii>io»i mmtredf psSaailly, ©sly 
•W» t3r®atffl«Bt tvm a «3»gl« aj>pli(S«.tlcai. 
It ms fomi that ia tl» eiralaatioa «f tte ii»©t eotmta frcra l«.a.T®s 
moA iii© .tomtt trm hrashtd leaws, ths coants frm Atsos mm pmfermd, 
Imrm mm brttihtd, coanti ©ewM bt miwit at th« e^mmnimnm of th® 
f^TOAjrcher^ Bi«re ir«i »© •pmhlm of lirtiig .sp®el»ens aeviug baek and forth 
to Mas th® 00u»ts. fh@ »st ohjeetiomble f®at«ere of the hiushiag aia©h4ai®-
ii»e-®QtaatiBi »th®d "mm that, ia Many iostaa©®!, tl» aoft-bodiei plait 
Bites mm cmshed m Iwptct, ihieh lasufe idfiatifi©itti« diffiewlt. 
8. simary 
1» Dartog th»# grwiing s#as«n% th® peak pop«lmtl«ai dinsiti®s of 
iJjii oecaiwd about July 9»Wt la sas® of fetr«^yehttM 
te'larims, ipopmlatioa IciteiiSlty flmct«at@d tte'wghoiit tl». aonth ai J«ly, 
dependent aa ©limstic ©oadltioM* 
2. Heavy ralB® eoBpl#t®ly deeiawttd popttlafdoas of T* telairtea in 
19!^k aM mm a faetor in sttppwssion of thlt species in orehai^ds in 
Kelthane 
— Chlorobenzi late 
^ 600 










Fig» 25. M, xJml infestations, Glaife orchard, 1956 
500 
Kelthane 
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T, telarius infestations, Clark orchard, 1956* 
11 
e«at3r«l Iowa ixk 
3, P«|3mlaticsii® d clmmT Bite  ^ aryoMa i>raeiio8&« imrinf 1955# 
®»d ^ 3^56 wtw t&o sll^ i %& b@ of mmmmiBl 
it. 'Ertdaior |jopttl«tio»s of Stethottt® panctam aM speei«» 
mm mmlj ehmrmd m iospl^  t&r lafestatioaa* 
St la th# ii®|»i«sloa dt E# ttlai m ttw® tree, t© SO per eeni of tl® 
l#®f*.|nf®atSsi »it®i mm mnmt&mt&d im tl» nortJi «Bd fast-figging piww 
%tom ©f tlw tme ia lat® 3wm or @mtlf ft® Fr«f®r®ne© tat tlmm 
meters t«dted t® iipappear m ii» mmm. p»p?®ta®d» 
!• ©alj faTQwi tl» mxth and ®ast-fsMsi»g p©riioii» 
of til# with a®arly e^al iispearaion oT®r  ^tr## mmriad tlaron c^wt 
•tl» fiwiag mmm* 
T, It mi fcraai tliat ©•almtion of oreimM aite pop«latioas fro® 
p@1»liaa, ©®at®i il®©« sa^Hor t© tmlaatic® upoa iiwct eoimts 
fTtm Imvmrn 
8# Single »ppHeati£ais &f for of M. mlal ani f. 
•telarlirt -wer® twM t© to inaieqmt®' for mm^ma  ^ oentrol# Tire afplieatlons 
of most ©eapoTOds, 10 4Ay§ apart, -mm f&mA t© eoiaitiiwl® th® sditew 
aii^ r of if^ atawBts t© i»swr@ eoBHtreial c<aitr©2.. 
f • la thro® 'fseaps of wmluatloBSi ttoe f®ll®irte,g eG®p©m  ^ wstr® feiiad 
to b@ ttoi B0sr| «ff«©tiim of tkm@ «^ s®rfeii ia tk@ ©mtrol ©f plant-infeeti^  
a» Bjsttx, if pints la IQO galltwi of spray, ms fomd to b® «ore 
effttti-ve to tilt ©oBtrol of M. mini thaa f • telarimi* lesiiaal 
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1» itefiet «f i4tiiratot® 
Dti» (1^5?) »p©rled th@ vm el* e -^tert.® e®^0wi4s for eontroi of 
plant sttekiBg arfeitroptds, ftoile prtmriJ^  ft •pef'fc-l'erM War U (i0vdL«^eot, 
tod it® tot^ Jiuiag® ia tl» tarSy aiii ®id lf30*», fcrd-tiawsr md Foot 
(3^365 r@port#d IMt aeleniw mt tl» firtt 'tBiectioide to fee 
stmdt«€ altieallf.* fli»y f«imi that itoiat grontBg oa seleMfewas soils 
ms not «ttadk«4  ^i|Mds. 
.©aim (lf5?) also r«porled that tinee tl» <itvel0S»ent «f thai- or^ ie 
fteotpbat#® in th® la%« 19kQ*^ g a&wr&l of these ^mpmiMs hmm h&en f&md 
to ptssMs s^teaie pdPop«rti«s# fhe-s© eliwleals mn larpsly dlfferm" 
ti«t®i «a ttie bails «f wl^ ther they ire» eff^ etiw ia Swa®!?®® -or 
irtwtte th«y «idatiTO eaiwrstims'ia floats or aiEifflais, 
. Stmpy (1S^6) Aemd that aeetyleheMa© ms « l^ ,ft8oat wbstwt® for 
»©st ef the or§sasM pkmplmU ©Mpamtoj as •Mmy 4aMbit@4 tte em^wi^  
eliolimst«i»»« 
Ifteh®! iM Erm (3Sk9) di8 v^®4 Japortmt »oi« of Mtion emeepts fm* 
^pgrnie phoBpha.t00 ia gtneral ixm their ftwdy of tl» ftwt «f th® piies-
I^ t® eoapeurals fmia to be iyst®iil© la sstwis Mlgopmpyl flmca»* 
pli0i^ li&te» fimy 1»ft®<l tlit poisibiaity dt a e<»po«i ftamtioa of 
©l40liaest«ra» ma Off, md fmmi tli« »P (#%ab®ll«i) hmi^ to pro-tola 
ia awwmts dtwi-«tly prdportioBi^  to *M digree of toMMtic® of cl«jliB-
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pai*«Bt iscmew. Svsiifeaally tlie B(Stabolit«s mm lifdrolfasi to noiwbeedc 
3»sm«e»« 
fleta (1951i) ««pl«Qnsi tl» tMon© ismer of iMtom in Qeaassf ani. 
stt^ m afes^ tloa tteoa^  »ot% mp»f^  ,mo¥e»8at md ace««l«tiow <£ 
this na^omi is tl*i leaiwi. Sa iMtetieiito iras abteifeed ^-ely frm 
•galttty® seititioa# bat irlm ^aoi^ ioii oeemrwi frta treattd foU# the 
dt tbe »ot fer iwter imGm&mA &mT' a Icmg peylo  ^ tlton 
b®l«w tl» nomai mS, fimlly be&tm aijmstei to tli© noiaal 'raaw®, 
f&ti^ txpsxy stoMge o<setirw# la tlie •wi'tti gwatei? e<me«sfcrati«ai at 
th© leaf periphei^ - thm ia iSm mn^er of tta 'Itaf • 
ihsa tlie •solution iawstict^  ^ms aipliti to tfee iMamM, fitta 
(19^) fo«i « mtimr ecraemtmtios peaitratti tat© th® leaf ^ctely, 
MA iasi& l«af, the iB«@<itiei#i 'did MT iilfma® wtitljr. 1® ctoi®rv»i 
that the pMLcMi mt primsa^j ^ «i|»nslljl« £m tf«sl©eatioa mhm tiis ee^ewwi 
mi applied to ab«w® gremd plmit partS|, tte# mr%An «}a®iititl®s pass 
iiato th® 
St«i» md Cl9 l^i) sttt4i®d thi Assipatioa of t  ^tMol iioier 'Of 
i«®tea « tsbme.® sM p&t%%om «t variouK ttets fedLlsiriiig applieatitai, 
Sstog a ccraMaati®» e£  ^ ttoee parts thiol iscffler to sftwa parts tM.<®© 
to t®a ptrls eo^oisid, tli#!' foiaid ttat #BeJ?0a»ei 
i»pid3y to a- lew wa.i» ia 18 iaf®» frm mH &^li.mti&m to tofew©®, tlM '^ 
lttdi0at®d that tM« iEis®etieiif or <i®'g»#ati« pi-oiwls mm emtiaicmsly 
taken tqj over leaf p#rf.0da of Mffie* 
fcte'alf «ad M.a assooiatt® (IfA) stm4i&4 «ie btlmftor d both tl» 
ttoica© aM tMol is«o®rs mtli lsb©ll©€ §3  ^mi fsing st«s of l«mm 
i««Klli«gs, they f ©md tttat ti»« e<^emd» *»©» ireafiily absoil>®'i a»i. 
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with ciycalatlng md with fpeeial feoMer® f&t voltasstrf.© flaak® aad 
Bierobsalsewi# fefag»nts Hied wt» «}®tyieiioliR® ©hXoilieji te«®a 
bleoi plftittAj and a plmA Imffer aolmtiai wWeli eonstat©dl of 0»036 molar 
®o^ ii» terMtalj, I»2 »©lar potsssim eMjsrM® and aolay prMmej 
p©taastm phospl»i#* 
©• gh^ jeril* fh« slM^ als 4»eliMi®d Iji tte#a» 4af#ati,ga%ioni "weawt 
^hsm&o coj^ pofation 
Q^mpmoA isoofi 
letifi l^ »dl«a*bsi 0,0 ii®thyl mareapfefs-
attiyi di'IM.«^h©spl»t« md. x l^wm, 9^,0$ 
shl.iartm.qii 
Asii« &gi?®iiaalsi O^-xateail^ l 0^ 3 #Kl®» 1» 
M.Sr(^^bw®cFltMoph®8phat# as an 
@«lsifiabl# e0«®atfa^ . t5*Q|S 
75.0^g 
Jfeaetiir® Iigrtiiaatst 
mtorodtwbyws'f s^stoaais co®psm  ^
loM 
sii^ otbd life© 
letiT® lag»41«i!fe»i 
as a 
wsttitole fewtor. 25.0 
?5.osl 
lismfaeifflwii'f lisfwa ilsirteai Gmpm^ 
limiaob 
astiti oj.o«dl«'miyl §* t ig©pporyl-4..«»tl^ l~ 
tiiopitosphat® a .^ojs 
a • 
70,0 
Maimfatttwirf Qeigy ©erapany :tes i^Wpoat«4 
itts i^oa 
MMm IbgPittteBibsi, 0,0--cli«-feb|t S-C«tiig4 iltid* 
etlyl) ffeogpteoittlitoat# « * 
25 i»r etui ««,l.s4f4abl8 eme«»-
teft-t#*, Sp«eifl«ttioa®' eewwwoially 
c«i®4 t© ®@ett24ti®i of 
pit«at Hgbl. 
Um&imiimmrt &mm^ §mept>mMm 
i^ tlfa lagfwiienfcst 
»a1%l) pteoi-
|jl©y<5^tM®att af. m maXstliiAhle 
wme'h 0mMim4 1§ 
p«mi^  aetlfe ieiEleaait p®i" p.3.1cm, 
^©eifieatioia# e«»b®wiauy cedei 
to getTjoliiea  ^i«t®at 
fcmfisbctwrj ^hem^nm 0ojp5m«tl©b 
JteiiTO t--©«,i%eii®tlicg^ »a-®0^ y^l 
pfc®iphat«. Teehuieal 
Tfffin, ai«i»-»i<li*iiii i>> Jii - - tfiii Immiit mtamsusvvsn>ti oasul wown.©®* 
8i 
w-mp 
Aetive salt of 
g<di®^3. «ia(i ®-|%l ^os-
pfcorottdelat#) ia wttabl® pow^ r 
f©»*^ tleBR* %>teif itmtiMi ooo-
mwially .e®di€ proteet stttastty 
Q£ pmtmt fi#-!, 
•teBaif5M$Sn3»S'i Sld.p»E 61wil6sl 'O'saiasiy 
A®ti"r© l«gr«dl#at»f 0,0 0-t tt%i ffl®«s«pto-
©tfeyX tMoptoiph&ts aai rela'ted 
oi^ aiile phosphoftts e«3®potiisi!lt as 
tn aaalsifitbl# 2$,0$ 
jbaoti-to' l^ rtdit^ s! 77*0 
c®?po»tio» 
thjjaes 
Actiw Iogr®dl«»fesi 0,4 die-ttyl 
Xmsttm 1S»$% 
IfeatifitigSttferi itt@x4.#s@i. O^biisi®  ^
% mmom 
»• , of ta f© iSete-s^ nt tliB' 
of t^®ai© ©riante pleiphal* a0«rl«li»® ia e.®nferol of 
i,* •beguait.qg m immtwm e^a»atl»roi»j, ehwieal® wtiw me& m ilm 
»ti«» of fliftts, laoli «f t!i« foar eb«ieal»., raMoal|r t© 
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©o^ powid to parti |5®r aillio»» 
biaystm, 1 p®i®i aetml twieaiit. 
liapi-a 1^% | ^md. aotwl toxieiat# 
Siaiin<m, 1 if tlis MttiitftAl® eoBeasfera!®'* 
ia aetno. tealeimt. 
fm tto a«rl liiaae tht tte uoaatreiaUy •mwA'^  
®i^ #, %s%<a «Bd fWaet, wto a»«i erf.%ieally# IMi of -yi®®# 
eoKpswtti® Wi# -^ pM®i.ta tt3»» 4om&m as f©ll drewliis «a<i m feliagi 
i^-ays# Ii*^ i «t» flaeti m %hm pilor to sppayl^  wA 
foll^ fcg ti» iippi4etM«» to deteals® tto Fetliasl @ff®etlif«ais® cC %h» 
ehmdmlM-t tmng Mi-atmpalis fellow®, tlmt hM tpMifslmltd l&rt® t© 
f#«3p -wwto pcmlmMlf a®. I'oetei i»@» ia»4 Im tl»ss t«its#. fhit 
eQi^ .oaaas mm .&fpii#d to M©«^ tog pljats# Fa* soil ^ »ei6S»p tO© 
 ^tli@ tfoiiraleat desa^ - imt« the ©ii««4eaCl. *«» «M®d t® 
«««li 4-teQii jp-el* %,%«» mm m. Iseti tfe» Wtotiia and f®lia#e «€ 
lilwuiog plajat.! t® aisaj tlwi' r@ti<iaifl. dt -to# a^ Heal^ iMW. 
lestiasf mm^ s^ ywdi at Ip 2g Ij, Hit aai t8 ft 30 folloEtog 
f©3J.a^  applieatimi to jmrng p.ajsli| .at %g % k$ f# H# t®# k2p aaa 5^  
4ays foa<j«lag apjiitatt® fey tht &«®li wtlio^  to j&mg plaatsi and 1, 
fji aai 111 i&jB t® hlmi^ g plant®# lto» 
.fsllAfs a»i bl©«4iif plaatf mm w&pmmimlj' aiia2^ »i» Mt© 
ls®ii«fiof ii:^  plaat p%tot<®ilell^  we»( obi»r»d i» i«lattoB te tto irao^ Ets 
©f to^ eaafe la th« -plail# 
fSmlly, %0fe©i: »i fliSait mm- Im graimlatti foxwoliitim te 
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a 11  
e 
3» leailtg aad ilgmisglim 
la fet test %Q ©mlm&t® %M mtfeeta «€ tl»e« orgaal# pho«pi»t« aeari-
eidi#s m IrfffstftttcRS ®f T«t»mygttag lelailttg hf foliar sprayn aal s#il 
^a©li«s, th® Bjstm applieaiions gaw the feftsst ®©nt»l (fafel® 23), . 
gontrol <£ f» ttlailaa p«y»isted for n l«g®r ptrt-od -^m tl»0® tppli«atie»s 
•mm aadte m immehsM* Wmes-mvp at -aes# cloitf« »t©s, plioats 
®aMi3it®d pl^ tetosKie i^ pt«® %• tb® •te«ati«tli imj f©31«»iiig aK>1.1-
o&tions# 10 moh phytoteadelty w»b ohm'rm4 wh«a sffls» d&mm »t®® 
'w@m applitd as folitf® 'ipmyi, 
Wltfa«t «0eplioa ths living ®ittf ctosttrrsd m thorn plmts twated 
with I^ ositela mm frnmi to p»t©* and ismtaa i^stoal ioxm $ &&jw aft«r 
t»a1ia®at» At 10 i»yw following ^peatstsl# a fw .a l^ts ofeseiTwd# 
MjeM tl»t tia«jr ties .fopalntion nas a het'erefe'Mwts Mxtmm &£' 
and aMimlt »it«®» Ob'-rloaaJy %mic aeti« of ptosphat® m® i^sipatid 
within -1*0 td ttape® iaj», asllartiii aJLI»i fim •^ g# httttesg fesyoad that tSm® 
td dnwtlop Boa l^y» At no tins dM 0«®oTsm<4 ltCK58 gt*# «©@p%«bl® ©oatrol 
«f tM,® 8!ptei«s ai^ MM eitter «f a soil i»i«h ©r us « foliar Hfpli-
eation. 
Amlysti  ^»oll ssaples fras pots that liad w«»lire4 <l3p«>B0li tr®«tB»«ts 
iaftieateii mo «i.pifiesat al1»-fatioii &i tlit avitlltMlity oi nltrogta, 
» potassi*. l@.«Xts. el* ^s« latlygttt xm. ia Ta%l® 
Wbm th® ee^®mis, e&loytMon md Kpter®* iai 0tli©ri# on"bl©e*ijag 
plants mm eraliaat##,, ©bserratloai e«fitte4 to a tro-wek ptrioi, 
or' roaglflj th® lift «af tt» fei^ isae (labl# 25) • *li« appH.®# m li&il 
tosmteit all mmjmmiB fail@d to eoE r^ol mit®s ia lii® blo»s«'* Di|3te»x 
91 
fabl® 23. Infestation of f» telasAtti on 6-w®»te dM ehiysasBtlKw* 
foiliartjftg trestBaCI^ STrgetilO' phofpimtt aettloMts. 
Oii«i©a4 lithod of Itotosr of plants nitfc Mfing »ltes» 
ifljlieattosei Mm follgwtag a l^ie t^lob 
|a 10 20 
Systeie (i ©®») Swil toeasit 6 0 0 
Sytt«3K (12 ©g.i) « « 2 0 0 
» w ao 20 20 
eo^cmad 12<X  ^ » « 12 17 20 
%«t<a: (6 0S») ^ M irtmi —iiiiiiii milirt i» m JEweti3*S^S SJ)3r^  ^ h f f 13 
Syst'ffiK (12 oa.,) B B 0 1 It 9 
fhostlrlii « »f 7 20 tO' m 
@<»poniid 12®>0 « « 10 to •20 m 
tiitreatei B « 10 to to 20 
®iw««i cto ofes#rrati^ » li plants f mmwim baswd m obserw-
tioof of to pluati.. 
fabM 21. An f^mB of sdUL fre® pets tr«at«d Mtta ©rgaiiie 
pho«i^ »t@ imswieiaei, 
fr»ati©iit sm m 
9 
amU&bl# 
• 1 K 
S^8%m (6 ©«•) 7.15 •50 as 2 
Sjatm (12 ©»•) 1.1$ 3t t 
Hiesteto 7.00 as 23 t 
G«i|>©WE«I 120C  ^ 7.10 •So n t 
lfcti*eat@d 7»  ^ •So 21 t 
m 
Ttteie tS. f • ©» bloadnf followtng toil 
iro^best MM faio i^gfeat® 
Shwiieaa. Method of fc»b«rs of pl«ifes with Itfixig mitts 
apaj.t«t£ott Days follewfAag agpXltatiggi^  
liloSSCRS w^&m 
X t 1 ill 1 2 t Hb 
SyBtm (6 «• aet») 'liread&t 10 10 i§ 10 9 $ 0 0 
Syit®x (if m* a<st») » 10 10 10 10 8 1 0 0 
GsrapoTOd IS^  m 1© 1© 1© 10 10 8 1 0 
Biosiriii M 10 1© 10 1© t 1 8 10 
Gliloirbhit® » 10 10 10 10 1© 10 10 10 
« m 10 IQ .10 10 10 10 10 
liatreatad It 10 m 10 10 10 10 10 10 
*^s«i ob @te8»rfatiaig  ^10 plaats jmr t»a^«t« 
ted QhlmeiMm •«»MMt«d »o 1^ 1*10 -tmttm* F«3f &Mfw aftef soil inmh 
SLppU.mti.mM ei SystosEt 6 aad 12 mmmn aetwl 'daiatoa, ted Saapewid 120^ ,. 
3/k pomA aotml to.i±ea»t., Saf«»tatt«»s &f f Mimim «a feline m® 
aiai»l7 1«) par e«nt ©o»troll®d, fhosirt» »gls"te»€ 100 ptr c«ut cmtrol 
of i^ iBdlt altes aft©r |8 tioara, l«t tli«, Imk ®f resMnal aetim Ijeiraeiii 1^ 8 
to 72 hotirs iai0«wi @ggi to toteto mx& o«^ al popilmtlms to feiili 
mMnd®»d.. *b»ii f «aiiig@ wpmjB mm ^yteted m tte hlmsm^ ait®# 
feeding in the ^ rlpheral part» mm feillti ^  all .e«>«pt 
Shldrthiea# ».tes well ®a^ 0S®d to «i® dens® Heral :^ aptei »®ay the 
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fafel© t6# 'ttlftilmf 0a etaqwattoBms tQllmim twatswit with. 
'^SSemd aoa-s^s'i^ iite ae«n©ii®». 
W1)®BS3L0wL .UetlioA of 
sppllsstioB 
'Ita fc«? of plsBftts With li-stog ffldt®® 
Mys following §,ppl±&sM,&  ^
3 10 17 31 
tr«t« (6 «*)• Srainh (S ai^ la} I» 1 0 1 
Sy®t« (12 m*} " (3 appl.) 0 0 0 0 
fhimt (1 »•) « © 0 0 
TMmt (2 lb#) « i 0 All fjlaat® ieM 
0a^c«»i ItOOS B 11 0 12 13 
•QmpmssA H k 1 1 a 
« 2 0 0 0 
Systca: (6 ea.) f ©liagi spp  ^ © 2 k IS 
Syitox {12 08#) « 0 0 2 It 
TMa®t (1 ».) 0 © 7 13 
fUJmet C2 lU.) Q 0 k 10 
So^ onni 12<X)8 # f 11 12 •:.35 
aaf«« 12i»0 R 3 n IS 
UiasiBOii tt 6 S 9 11 
« 9 k $ 13 
Uat»ated 11 w 1$ 1^  
m ob8@rmti«»« isl* 1$ i»r 
Fig*. 27, .B^ o-teadeity t^ re^ ssed foll«f*lag a^ Ueatiois 
as a soil toneM. 

Fig* 28 • t&Xlmixm fhlaet a l^ieati'sa® 
m a s«tl 

ff 
Of Bsateerta s«^ ©iiaclS|. app®ar@d to biw ^ wn th# twst 
eantrol of f # t^ .arltte* lhe» tppliti as a elwieal i^ r<al-
aat®d •&© ooEtjrol ly Spit«, fhSmtt ®i»i. Ms|«ieii# ill oth^ r 
©Mporais ©valusted -mm <Se0ii®CLy inferlop to TMmet mA MsfWtm 
in ooatrol of t!* t#9-i|j®tt@d 'Kit®. 
Folia®© «f)plicatioas mm iisferior to irsmh aijplieatioiai 
la th@ con^ l ef f • telartttg mm witb %stcaE aM fM»t, mm 1«S8 
®ff®©tiv® •&#» wl®a applied as ir®iiefe«8» I© ptiyt.0te^ © sptpt'C®® mm 
cteserwd follcwftof foliag© aj^ lieatloRi* Agala soil snalyiM® tadicated 
no al,t®rttioii of tlse UTallaMllty of mtrltati# sine® i^ snlti -mm similar 
to those listed in Tabl© 2li* 
%® inertastd aitleito effeetiwaass of tli® <to«iielifis (Systax and 
fM»t) wr tte feli&gt applioatiraa® is ilioim to Flgsa^s 29, 30> 31# aud 
32* With h&iM #ih^ 0alt| o^ datloa oi th® p»«Bt eaapomd to Mtaljolit©# 
of gi*at«r tc^ eity ms eeti%i»«iid mnr a l®ager period of ttot iib«ti thet® 
material® mm applied as dwntlies %hm a^plltd as -foliage tppayii, 
Applied m toll droi^ iMiS,. the sKldatlfe »a@tioBS wiw follewtd fey 
l^ o^lyM.® rea^ tlees, ^ ieh la tea mm ftgaia. f©Hewed oxidative 
waetioif. &a©tioas pro©®td@d at p©int® naeli s&evt aintoal ®ca»«&-
traticMS l©'t4i^  t© tl» »4t®®. With mm i«e®pti« (Flptr© If), the 
•hydfolyges, whl©li bwk© dowa tlte eoneeatratiwi of t<JXisaRt witliiii the 
plaat, fead not radoeed th©s® ooacMmiration# to amotrnto anib-lethal to 
infestatims ot T. telialna'# 
W^ 'mixig afplieatim-s of m foli^ i^ ® of jmxm plaati 
(I%m» 31)# It «as ehmxr%4 that the peak af i?«siAial setiidty oescwiped 
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Fig, 29. Residues in young chrysanthennms follcfwing foliage applications of Systcac. 
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Fig, 32. Residues in young chrysanthemums following soil drench applications of Thimet. 
f t © ?  4 a p t  efimv tMslawBt# . At that fol»t|, Hfe© hfiSrelftie p«i©e.ists mm 
greater tlwi, %im mMMMm iroaetiai®, a© that e®ie«ati«t4«s of 
Wire fereMeo d«Bi. Hsiag t»feftati©as teligioii m m 'iiaiieatioii of 
•ifet Mowil® of ia tiit plawl sm& v$M th® »std»© 
«o |^itse% tt® wifeur iitfiralaei tliat W |p»# of (Syate® aM 
MstabolitBs) wi» m^amsf t© jaAMetiftl With «ie |A 
(3 eii»«a lu^al) i€#«p, 20 ©f »«M» i»wt fwsrai irtMto mm 
m&XjmA ftt t d«3r» folleittBg Ihia tte ^p@ik 
o©»#»lratioii At that deiag# »t% -^ eh tlie ws# 
iem to ii»-«S.ti«ddAl -tt# mtea mm imemmM to if 
aai 3 ptst» W faHfios. «F ipp«y «o^  it 'smmB Aelwil)^  ^  iwsiiaal 
ffiitieiial was iM&pmmi. t© If iapi at t&mer Itrolt suaft to 2t 
^fs to tht mm of tte latttr Itwl# At aa plift©fc«leitr 
ol»8«rrod « ^JBti t«i«t«5 in sib»i' at ^  ^metm v&i&n td-stai# 
^yfia®«s »falts i«8f« ©Mstotti. fMl foliapr appllettfeiow if fMmt 
Cllga» M)» P»A mUtlty, 'iis«a appllid at | p^oai 
•»ot^ l ^©irwi at ? #pi-f©13,^ ag t:wi^ eat-. uticiifi ikstiom 
00atimiei t© 11 ®fttr twataaat, at -ifcieli %im th» of 
JL m MlM ifciiM'iil iWl --rBrtl »• itifn.rtf 1^^ ••- *"*- ^ lidi iiivii i iBi th itliiff -•'•• ffi fcM iM tfrfc aa rffc laiWMifii A-cc XW wlwl** 
eMii ma tt» if tMi«t mal aetiftwltt©®. As 'ic^age mt«s rf 
flilaet mm in03?t«tst«i t# f aoi 3/h pma  ^ netial tfflct^ easrfeji tim l#iBflli ctf 
M.tlelife3. a®tifit|'«» l»e:f««aiii e i^iA'Wtelj. Witii. »t»». 
«ffe©ti*w rtsidiial a©ti« mm aatetaiB®  ^ter 23 '^ Ath tk® laM«* »t«> 
ttili ®ff®etiT««s» pswliitsi far |1 iayi» i# sppto®® *§» 
•(^ strwd f^oa^ottt tbs dmaMoa ©f 'ttie t«st» 
figas i^ ted 30 grafMeally Acw tls® wsttlii. ofetaia®d irtim %it« 
msd ffelatt "W®» uMlis!«4 as itom^be® m fmmg eheywa i^mmmBt | 
pints pir 100- faia.«i, was teid.® to y©aag planti iiiwii applied ia 
tMs fflaiB»r* %s«rmtiaB® at I?' iay» foHcwAsg »wal®d all 
plant® %f«at»d at tM.s desag® i«i« ii»d» With tli® ©ther two »t®s 
aKJli«fciai# @oii>l@i^  ©©ntrtl «f ^te infestations- mm iii,iat®i»i f« $$ 
d^s-# ftytet«ie i^ ^t«® WBW ©baerrod 21 Iteyt- feUcawtog tr®alwiBt# ttoe 
mmTitf'oi Wc i^Mg vMist wltli taie iasag® i«t« limblMg 
fee io«p frea if t® 3 psjats psy'loo gauw itfti •reipi' 
littl# 'iuMltisaal r»#4d«iia. lAtioiditl effect ow tfti- l0s»y fat®* teat 
«0cf»tiat0d th# tagp»islm fl^rt©t«i@ i|®ptibii®-» 
It wais feto  ^'that seeiBt S<SEl-§stist mus •©oE0«Bt3ra.t®d 
la tiM plaat «t- &m tl» follcfwing i^ Mjaties %y .Sf»t<a m@ ^oat |p0 
fpi,^ #r -ftbOTi tifiis# tJte «B®»it mmmmf t®miatate .lAtieisW- a«fci^ ty. 
With fMfflwt, 3.00 ftr e«sl ©raitrol ims aiti»tafeed tBf $$ #si|« f©ll«*i»f tli®-
8®il, djptaohi «ft«r ultieli ti»i^  th®' t®«t m® ttadait^ d* Witli tl®  ^pmal 
m%mX »t«t i»l^ cst«iQity wm te lea-fit 1» t&e Immr ©»Mblilrd 
rf tl»- pl«i% wai net «sl»s«rf«d • SB d«p«- itfte appli»M«# It 
•WM fttirther d#t«Jiain«d «mt th@- e.«§#at3P«ti©ii &e tmicmt wiWtim iM pl««t-
a t^®r tlw dMiMsto •»» i»®i« thaa do«&l« ttt »Q«iit t«&:» afttr a foliar 
applicatiott* ?$ll«dto.g foliiff troalsMit, ti» ,aia:iw» «©iiiit ©«ie«,1a«l«d 
in th® ijlsit wm 16 |>pi».} f©31owtog tl» ^seli tMs anoaafe tcadetut m>a 
la ®3Ee««8 ef 17C® fi^ms 33 «ftd 3it 9hm »isalt« olJtala®4 "^®a 
S3WtoE thinit *©3P® w -d^psatite# to blo-oiJtog-: filJKBts-# flae 
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. Residues in mature chrysantheBiams following drench applications of Thimet. 
1 
I 
M i l  ^ I I I I 
1 1 I ! i 
!l § 
I 
5 ^ i 






















 ^ 6 
0 
3/4 PINT/ 100 GALLONS 
M/2 PINTS/lOO GALLONS 
3 PINTS/100 GALLONS 
x J. 
0 5 6 7 8 9 10 II 
DAYS FOLLOWING TREATMENT 
14 15 




1 2 0 '  
I  10 '  





50 '  
40 '  
NON-MITICIDAL ^ 
1/4 POUND ACTUAL 
1/2 POUND ACTUAL 
3/4 POUND ACTUAL 
1 U-— 
5 10 














6 OUNCES ACTUAL 
12 OUNCES ACTUAL 
x 
0 10 15 20 
DAYS FOLLOWING TREATMENT 
25 30 
Pig, 37. Residues in your^  chiysanthemtms following application of granulated Systox. 
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at tl» 12 fstmmw aebaal .r«i% this pesriod mi to 22 dayt. fo 
l&ftetffijEleitj urns sreewiid* 
T# A|i^ @d fts itell dl3»n#b®s, 3$ $$. m& It oh3»«» toxie®»t, 
SyttcK-tPial^ d plants acderiits t© s#wr® i>l^ ©tca(lei%, 
m tft®' Ams^ mlm a l^4»i.* 12 oim©®« a-^tasl »t@ teilltd 3 to $ m@m 
©M tfanSplSBtfiS  ^ Witb tht otli®r tw0 »t@s, ffliii-
el^l mtmrnma tm 8 mmmp &% ttm tt® «»^i4a®at 
wi ttaliiattdi 
8,. ilesl#«l «ff#otif®«»S0 of lMm% ai^ liei m foliag® sprays AewA 
m pati^ !® of tiMlar %m tiiat for Sf«t©«4 -Ifiiigth attlelcWL 
actlvl^ - ms gwat®r %hm that ob'talBti Mtli Syst«» At tli® I pcsnaii 
aetwl aitieMifl. asfci@a, eontiamii tor 11 ia|«| at I fowii aotaal 
mWm m.M nKfemie-tl to 23 iay»| mi at 3y% peasi aetml, 
30 i© was »0oi^ €# 
9* *tom TM»8% wa» ttfpl4«A at & dtm^g mtim mx^mx^d 
im ,56 4iy«i» All r©g£stty»i |%tot«jeicit3r* 
10. fh® |»tt«» ef aefei'rt.t '^t #»a Syttsa .and fMa»t mm 
&pplimi m gramltg, was iJailar to that of 'li® g©ll 
m^mrnleltf it0eir»i 21 <imyB follewlrig fm»®t appliaittioias# ifttieid  ^
eoasimtratioOT of fed-tti aat«.3?ials mm ferol 30 follMteg tptafewnt. 
11# At »© tia»|, aiy Mteiltfl, sM isdtlt »®th©i of appl4e»* 
tlras# fild e<Mif«nt»tlaii of ^ tsneiat is th© blessea foaeli Its-ftla Is-fihal 
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Itjdj % to <affeeti-wly oMfcrol pcspalattous I» hsj^l# IMtial. afflitatioia 
•WW fellowfti ia 1® to 12 1  ^a isieca:  ^ trtm-totBt, i^ e& was f©aiii to \m 
aa&fetory t© ftoliitw l*ii%4iag 0«i«iPSiiCl Jk «i^ ieittt©!i "fitli 
••so«e mM •msrmi^ A ia ©ctttrel ^pflA%i6» ®f f • telariait 
•wlitoh waehai psals e©ae«1afatimf to lat® 
thioi tad tsrnmm to feswi giwn 1i» ®©iii»i «€ t&»ii® 
two 8i»«i®®» 
h* M mspmrne to  ^ tlii m» of ellejdtoattd tei cs-paiie plio#-. 
empmmSM. M wsa 1 ©f th® litiM® a sli^  i&Mmm® to 
ia»' aeaaloii#®, «aai vm #fMtn8«i ^  f# 
%Blm±m 4B tte»® aipHeatloM of emh aateriai it .wtowwatoi 
d0i^ « mU9 fidliid to giw (mmreiMl ©«ferol.t Uitth®# tliif it a tire® 
mm &f roaistaae# oa part of f • telwimg to this# ^cBfewis *wiid» 
to M It ms fartliei' imM ttot t». Ih« eiiak 0»IiaMj| 
nittts w«3?® k&mm to l>« soi^ fca. ®f this# '©iweits witli 
emp&wAMf §Ml©»%sa«lla'te, ms sot m in 
191^6# H€Rf#wi*| M tlCTF ef tbi t l^sHiae# '©^Mtit t# ca«^*«i«llate aft®f 
mlf t f®w ©f• «SE -^3?im«rfiati«m Sa tlit SlteM« the »i-salts obtaia i^ 
ia, tl»' eia  ^otuliart witfei tfafs ecapw  ^My oiAf Ixa «f a t^owaiT Mtur®. 
5* «5sf a^ystMte mmlniM* sltewii that Systoeit m& fMaswt 
•wip® tJw tttperior «wpcwi^  la tlie ciaal^ ol ^cif f, ttlftfi'Mi* % @l®0t»» 
iistrie mmlj§m9 dt tiie letfeia level fer f • ito« 
^st«« mm s^pXl^ jf wa foajid'to hm aUeat 20 i^ ;» &i «i *it«to©-
Mtes» letttsOLlf tM» mM tl». mlwi ei a rmm  ^it to & ppi« 






pwTOat«d iM eC ooseeairations ©f teacieiii'l w®3?« mmmmsj 
to l»ire b®em t© niteat aod wemiSy liiat tt® Ifitroiyfei©' 
proe#td®i at r«t®» fasttr %i» the waetimi ®© 1d»t letWl 
mmen^sMMm mm ae4 fiwsad. 
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